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Abstract of JP2000143250 

PROBLEM TO BE SOLVED: To obtain nonmagnetic particulate powder for a nonmagnetic underlayer 
of a magnetic recording medium excellent in surface smoothness and uniform in minor axis size by 
specifying the geometric standard deviations of major and minor axis sizes of acicular hematite 
particles and the BET specific surface area and average major axis size of the particles. SOLUTION: 
Nonmagnetic particulate powder comprises acicular hematite. The geometric standard deviations of 
major and minor axis sizes of the powder are <=1.5 and <=1.3, respectively, the BET specific surface 
area of the powder is 40-150 m2/g and the average major axis size is 0.01-0.2 &mu m. The acicular 
hematite particulate powder is preferably coated with a surface coating comprising at least one 
selected from hydroxides and oxides of aluminum and silicon. The average minor axis size of the 
powder is preferably 0.005-0.1 &mu m and the axial ratio of the powder (ratio between average major 
and minor axis sizes) is preferably 2-20. 
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[0 0 7 7] MJttiU ^SttatT^SHlStOtt: 

[0 0 7 8] roSttgRtfffiflte (£*T. Tfe^ 

fifC^Ufc. 40 
[0 0 7 9] gp-fe. idfe^KfcwSna^Oft? 

o-tn-fnK«T««t^o*ai«* («j|7MT) s 
M* < 5 0%RI/t8 4. 1 3 %<o-5-n-^nicffl^-rsfe 



1$|2 000-143250 
12 

[0 0 8 0] Jfc«ffi««ttBETffiK«fcDWJ£LfcttT 

[0 0 8 1] $f^^-7^-f h^©f^gP^«®l-#ffiT 
5A11, S i PftW^-tl^ftte ra3tX««-W 

813 0 6 3MMJ (S^H«Iii£ «*) SSI) 
I, J IS ko l l 9<D rvttoftxm&ViMMi izft 

[0082] tt«^7i"f htfitfocxftaaxtt. m 

J&UfcjiO. S B e t /St e m ffiT^Lfc. ££T> 

S» e t tett. ±fBB ET&KJ: 9jflteL£:ttJ*®*g© 

Stem fitt. Wffi^Sffitfig^X^ «=>SI£ 

Lfc&^W^fiWiS 1 cm, W)Biftwcm*fflV> 
T&^£it##:<h<Kj£LT{£!cl fcfi£oT*ttlbfc«n?* 

"So 

[0 0 8 3] 

H*l] S T E M « (m 2 /g) = C (4 lw+2 
w 2 ) / ( 1 w 2 • p, ) ] X 1 0" 4 

(fib, p. tt^V*-< h»^©*Jt«T»D. 5. 2 
g/cm 3 &m^fr. ) 

[0 0 8 4] SttftKl*. »Sftfc»|BKD2 5X:\ZlStf 

$9t) Sffl^ti^L. r?ia*D=l. 92s ec 
- 1 iz&ifzmT'mL fz. 

[0 0 8 5] }m&Tt&mx.zfmmmm<Dm.mmw<» 
ytnm\t. t^dx^-^-ugv-sdj (xtfis®* 

[0 0 8 6] ^BIKRalt rSurfcom-5 7 
5Aj (3RjJC»fB«ciC*tfc«) SfflV>Tt#«©«t"i* 

[0 0 8 7] ii©Xf^7^XB, r*- h^77j 
<t*5S&*l:ftJ*«fr*Bf«) *ffl^TS*t©-V>4f*&SI 
^LT^fefc, ^>^*«rUISt*x^5 : — TAV T 
-12 0 (B#tf**-«a£#tfc«) J tOWlTS 

■5 £ <k o 
[0 0 8 8] «aE»tift:*«lflS'r*#«tt3SJ*#. * 

[0 0 8 9] xv^US^-V-f #n* — *-K3 5 1 c 
©JBU! (A) *W3t-r*. ^ci:. #«ttXtt#iK#« 

ttX«M*=±fc»i«*nfc#«ttTaiJii<off* (b) 



13 



10 



20 



T, #«ttT«!Ji©JP*l4 (B) - (A) T*b, 

fommvmwt (o - <b> T^bfc. 
[0090] aift^ttu. rfi»tt«asAttvsM- 
3s-i5j (*3si**^a«) sttjau n-mm 

«10KOe *TJ&>»TMJ£b;fc. 
[0 0 9 1] <B«tt-^T^-f htt : FI&*©aijft>ttK 

rzffi&w.y~S7-i hu^-mm (T^sugo. o 8 1 2 
0. oiiowm. mm&<Dmmmmmm& 1 . 33, 

WJt7. 4Sc^BETit^B?Sffil 6 8. 9m ! /g) 

1 2 0 0 g£7k* tcffiffi£-trr;*^'j-«»:U h^»jb 

*S8 g/ 1 fcWSEbfc. HO^^U-l 50 1 *ftH» 
b, I^6 0tib, 0. lN0NaOH*iISJD 
mjU-CpHMlo! Ol'ilSbfc. 

[0092] ^(c, jtsB7ji/*utt^7'j— "fc mm 

SfiitftlT3^7X3 6. 0 gS&^KJtaA, 
ima*l**>o&«. 6 0#fU1S&fiJc£fTO&. jfefc, u«X 
5'J — CO. 1 NCDBfKig?££in;t, ©pHtt 
£6. OfcHMEbfc. asiao, 7K 

OtfittS iO, HITO. 7 8ll%T$ofc. 

[0093] %%nttmmwf—9^ hft?wm*<&m 
m<Dmmwtp\zAti. 1 5 otT3 o^mta^sm^n 

[0 0 9 4] »6nfcJB««y-3"f hS^fft 

*ft:e=;u-»tttfn;i/*a-&»|g 
h;ux> 

[0 0 9 8] »6ia*:#atta»*J|iS 1 4 AimOipiJ 
X b > t- b 7 * b — V 7 -C ; V A ± 7 -7 U dr - $ - * 
ffl^T 5 5 MmOJI^ICi^L, ^Hf, # -5 d 

[0 0 9 9] #&ftfc#«ttT*&H©3fc«?H:2 13%, 40 
^Mffl«Ra«6. Onm, t>mi3 1T^ 

[oioo] <ataE»jio»«dE>«*^j«»fr*w- 

tt^JRBttft^* ff^fiiSO. 10 3Mm, 

ly—ft^^yt? # 3 2 5 OB 
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**«Ol»aajPKAn. 3 2 0 < CT?3 0# 

8 5 6Mm, sfflswssHS^digffi 1 . 3 8. w-mm. 
wso. 0118am, mmmvt&ft&mmg®. 1 . 1 

6,. Wit 6. 1, BET JtfS HirStl 190. 3m 2 / 
g, S B e t /St e m ffi2. 7 OTSofe. •Jr-fStcO 
^WffittS i O, &£ET0. 7 8fift%T-£o/i. 
[0 0 9 5] ^(-, ±aa«*SEtt«tt'\T^'f MfrP» 

*8 5 o B*-t5s?/^«©ia«B*pfcifl!AL/, lacKtb 
s e,^§i<t> 6 5 o'ctrs o^ws»®a*ff 

-f h ¥*3&Wffi*><0. 0 7 2 7 /zm, gW 

s©»ftr«*ouna*« 1 . 3 8, w$m*&ifio. o 1 
20 Mm, mmm<D?&ftmmffimmtf i . n, wita* 

6. 1, B E TitStffifBfil^ 8 6, 8mVg, S 
B e t /S T e m ffi*U . 2 5 7*t)fc. dr-f 
SttS i O* ^ICTO. 8 7aa%T$>ofc. 
[0 0 9 6] <#«ttT*H©#fifc>»&ftfcK*&lft 

b, @M?7 5li«T757h5Mffl^T3 0» 
Mftttbifc. b*>S«, Bf3e«©«««*«lDWb, # 

[0097] #6nfc#atta»©na*tt, Tfawao 



ioo a»i 



i 

\m i 

4 4. 
1 1 1. 
6 6. 



OSfigC 

oa*gp 

4S»g|5 
9M«gP 



ffiWS 0 . 0 15 2m m. Wit 6 . 8 ; fiU&^fit 191 

o o e . mamtm. l 3 6 e m u / g ) tm^MHSBR 

£fflV>T3 0#m«ttbT««»£Tffc. C©jSI*'** 
7 X tf > 7 X tf - XR LftgSiJ t i: t> »C mu b , ^ 

[0101] ■?■©«. w^j. a»«ntrffls{fcadt*in 



1 0 0; 

1 0; 
1 0; 
1 01 

1. Ofift 



( 9 ) 



2000-143250 



15 



16 



h;wx> 

[0 10 2] #6nfc«ttJfc»*«»E#attT»JB©± 

a« + K*^TElfl] • te»U JfcV>T, *u>^- 
flLSfcfrofcft. 6 0tf2 4R»NnKft£j&*fffr>0. 

Co i o 3] #e.nfeigf-7 r ©Hctt2 o i i o 

e, ftSIJt (B r/Bm) teO. 8 8, ftiRffi«2 3 5 
%> »KRaS6. Onm, t>Wil33T* 

[0 10 4] 

a'oT, »«y-^-f Mt^ta** i o o~2 o oro 

1. 5OT?^ot, JSW®<&8&tt«2Sm^« 
[0 10 5] ^f^fcWS^jtfi^fcSMfc^V^-f h 

-i"f i o o~2 o ox:<D&mm.mx'i}a 



3. 0Sttg& 
5 IttffioB 
6 4. 9gffiSI5 
16 2. 2 MSB 
9 7. 3SftSI5 

[0 10 6] *&9JK:ffi«tt9lGflHKtttt. #«ttT» 
[0 10 7] *f8^JC«*Jl^ife@j«#:©«ffi¥»tt^ 

^?i"f hs^»*©fiwa©»w**flra«a« 1 . 5 

6TF. «Ha«>«WaiWi*««« 1 . 3£TFT»0. fi 
Ht&^BETJt«iS*ffi*<4 0~ 1 5 Om 2 /gTS 

[0 10 8] 

[0 10 9] y-^"f hfe^l~2 
[0 110] 





m 


asm 














BET it 
















mmm 






(/im) 


(-) 


(jum) 


(-) 


(-) 






mm 


0.0593 


1.56 


0.0096 


1.33 


6.2 


231.3 


» 2 




0.O932 


1.63 


0.0126 


1.36 


7.4 


186.8 



[0 111] V—9<i Htf 3~5 



40 



[0112] »5nfc*M*y-*-f h»^i»*©»wtt 

[0 113] 
CS2] 



























to 






BETfcfc 








sum 












fc*7C3f 


ft 






(Urn) 


(-) 


(Mm) 


(-) 


<-) 


GnVd 




(fift%) 




art-turn* 


0.O813 


1.53 


0.0110 


1.35 


7.4 


190.8 


P 


1.08 


»4 




0.0693 


1.66 


0X1096 


1.33 


6.2 


228.6 


P 


1.64 


«5 


"2 


0.0931 


1.53 


0.0128 


1.35 


7.3 


185.2 


sio, 


1.09 



[01 14] <imm!&m> 

hfe^6~9 



50 «*SEfl;Sli:fcetm4«HB*WC)*«Ojgl8tra«KL. 
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T&MSy-*^ htiL? 6 ~ 9 £#fc. 

[0115] £<si$cD£g8?ift&#£:g3K:. #e.nrc 

[0 116] 
C«3] 



18 



[0 1 1 
[*4] 



7] 

























03) 


OnVO 








150 


30 




"4 




180 


30 


"8 


"5 


/I 


120 


20 


*9 


"4 




80 


30 













TOfctt* 




fifth 


BBTifc 


















&* 


X 




(.Vrrd 


(-) 


C«m) 


(-) 


(-) 


OnVa) 




(**%} 




0.0812 


1.3B 


0.0109 


1.16 


7.4 


191.2 


p 


118 


/r 7 


0.0591 


1.43 


0.0098 


1.21 


6.0 


227.6 


p 


1-82 


"8 


0.0930 


1.36 


0.0128 


1.25 


12 


184.8 


SiO„ 


150 


*9 


0.0590 


1.53 


0.0099 


1.32 


6.0 


225.1 


P 


150 



[0 118] <«*«»«^V^'f htt^»*OSHJfi> 

[0 119] COfif©4SBIft#S*5t:. »6tlfc 

[0 12 0] 
[*5] 



[0 12 1] 
[*6] 











nam 




as' 










CC) 


Gn*0 








320 


20 


"2 


"7 


n 


340 


30 


"3 


//8 


a 


350 


20 


"A 


r/4 


n 


340 


20 









TO 




TO 










Sw/ 




















StbxAS 


**# 


S 




(/4 m) 


(-) 


(Mm) 


(-) 


(-) 


UVi) 


(mVs) 


(-) 








0.0T31 


1.37 


0.0113 


1.16 


6.5 


226.5 


73.3 


3.09 


P 


1.18 


"2 


0.0533 


1.43 


0.0103 


1.20 


5.2 


263.8 


81.9 


3.22 


P 


1.81 


»3 


0.0841 


1.36 


0.0131 


1.25 


6.4 


216.8 


63.3 


3.43 


SiO a 


1.20 


//4 


0.0531 


1.56 


0.0104 


1.33 


5.1 


226.6 


81.2 


2.79 


p 


1.79 



[0122] mmm i ~ 4 Rtwtttw i ~ 5 

[0 12 3] £©P*©£fi«ift*ttS*7fc. flSnfc 



[0 12 4] 
»7] 



50 



( 11 ) 



2000-143250 



19 



20 



&v 
itmt 






[0 12 5] 
[158] 




CO) 


vm 

Onh) 






m 


680 


30 


*2 


ft 2 


a 


630 


40 


*3 


"3 


n 


600 


40 


«4 




n 


650 


20 




"i 


n 


700 


30 


"2 


"9 


n 


630 


30 


*S 


— r*-Vhf2?4 


n 


680 


30 


"4 


//3 


n 


450 


30 


if 5 


"3 




900 


30 












at 


at; 




(-) 


•TO 
SUBS 
(/iiti) 


(-) 


ttJfc 
(-) 


(mVj) 


s T ».fit 

(mVa) 


(-) 




im 


s 

craw 




0.0730 


J. 37 


0.0114 


1.16 


6.4 


812 


72.7 


1.12 


P 


1.18 


"2 


0.0531 


1.43 


0.0103 


1.20 


5.2 


91.6 


81.9 


1.12 


P 


1.81 


"3 


0.0840 


1.36 


0.0130 


1.25 


6.5 


71.6 


63,8 


1.12 


SiO a 


1.2 


"4 


0.0583 


1.40 


0.0108 


1.2T 


5.4 


84.6 


77.8 


1.09 


p 


1.62 




0.0432 


1.61 


0.0156 


1.35 


2.8 


582 


582 


1.00 


p 


1.79 


"2 


0.0450 


1.S9 


0.0152 


1.34 


3.0 


72.3 


59 JO 


1.22 


p 


1.81 


"3 


0.0528 


1.56 


0.0107 


1.33 


4.9 


65.6 


792 


0.83 


p 


1.79 


"4 


0.0841 


1.35 


0.0132 


1.28 


6.4 


186.2 


62.8 


2.96 


s;o 8 


1.2 


"5 


0.0613 


1.59 


0.0232 


1.32 


2.6 


36.8 


39.4 


0.93 


SiOo 


1.21 



[0126] itmm 6 mm¥ 9-342163 
<***«-tt's'7i"f hn?®m<Dmm>r—sr'( bw. 

-f W-iZmm&tfO. 0 8 3 9 (tm, Stt 

s<o^{sfSfp{H^M^ 1 . 52, w-i^mnm^ 0.01 
3 4ym. <&mm<Dmttmmmg:mn . 3 8, witta* 

6. 3, BETtk*®«M^2 1 3. 6m ! /g. S 
u e t /St e m m&3. 4 5. M«©^fiHS i 
0 2 »fTl. 2 lli%Tfeofc. 
[0 12 7] lifE{£&g£H*^V;5"f h!fcm»* 

8 5 0 g £-£ 7 = v ?SS<7>[EJte*P»C«:AU (aUSSiKifr;* 
"b^o,* 6 3 O'er? 2 O^-^^a^ffW SJt/K 

ft^-mmt. 0. 0 8 3 0 /im, g$8lS£(D 

^fBJ|g^(liHi*U . 5 2, Jpi^Sttg^O . 0 13 8 
Mm. SttgO^ft^fpfllgMrtU . 38. m&tf6. 
0. B ETtfc3l@ff[ffi7M6 9. 4m ! /g, S BET / 

Sti«i#i. 15, tr^mv-smmtes 10, &@ 

T? 1 . 2 2li%TSofc. 

[0128] ft^nfeiSSBS^'sv^-f bm^-mms 
0 0 e*&&i&mv?M-eumfti'tc&. US* 4. 7 nz 

<^T6 0#M#?PU X5'J-£«iSGM (f-fX/^ 50 



■7"; h S L : I7y- • 7f^ ^Aft^ttS!) Til 
mmfc®.2 0 0 0 r pm©fe<i:T-3R#K^m 
Lfc. #^,tlfcX5'J-4 ] <75iii«fg^'\-7^'f bUT 
t»*©3 2 5mesh (ggfj£ 4 4 Mm) 
#«0 %t?$.ofc. 
[0 12 9] <i!5^^tt'\v^-f h&^ft^gglcJ; 

T.y^-iz^mimi.xm^yu-omm^ ioog/ 
^u-£jf#L&#e>. 7 oaa%co^7j<^?g2rjpx. 

TBitgEigSS: 1 . 3NtL«. X^'J-OpHttO. 5 
LTSOtSTML, ^<Z)jaaT3R#W«jf LT»(B 

v&w&n-oT. m<p\z&&i,T^zm!gm&vt'\-??-i 

[ouo] z\^>xvu-^m^xmm (mm 
&<Dm&7it®m zftMvtzm. x#>x-->3 

<fct>7j<i5fcU pHM/^5. OCDTKWcX^U-tLit. d 
©H^TOX7'J-SS^igLfciJ:5 7 9g/lT 

[0 13 1] t#e»nfc7kJ5tX5U-2 1 Sr^7^ 

W3 0 m sl^TC^S$T7KiitL. #S^«fco 

\t, ¥^Sfftg^0. 0 7 8 5 Mm. SfftgO^H^ 
{IMfilTJU. 4 6. ¥^©fflS^0. 0 128Mm, m 



( 12 ) 



2000-143250 



21 



22 



tt«©»M*WBSeffi*i 1 • 3 3, fftjt**6. 1. BE 
TtfcSffi«ffi#7 4. 8m 2 /g. S B b t /S t b m 

<b*u. 1 5, ^■■im<o^mm\ts i o 2 ta^-ei. 3 

3Mffi%T&ofc:. 
[0 13 2] <S®«cTOl> 
£1601] 5-8 



[0 13 3] C 9 fc. »6nfc 

©WW i o t^-r. 

[0 13 4] 
[*9] 



[0 13 5] 



9am 




5WBWK 








mm 


Rinnan 




*» 








pHfbt 

(-) 






pHffl 
(-) 




mmi\ 


45 


4.0 




3.0 


7.0 


"6 


"2 


45 


1 0.0 




1.0 


6.8 


"7 


»3 


45 


10.1 




5.0 


7.5 


fJQ 


#4 


45 


10.3 


3#*#^* 


2.0 
0.6 


r.o 


[$10] 









to 


am 


TO 




f&ifc 






























* 


sasa 




(lim) 


(-) 


(Mm) 


C-) 


(-) 


CmVa) 


(m'/s) 


(-) 




(HUbti 




coax) 




0.0730 


1.37 


0.0114 


1.16 


6.4 


80.1 


72.T 


no 


P 


1.16 


2.91 




"6 


0.0531 


1.42 


0.0103 


1.19 


5.2 


92.1 


81 .9 


1J2 


P 


1.76 




0.99 


t/7 


0.0841 


1.36 


0.0130 


1.25 


6.5 


73.8 


63.T 


1.16 


SiO. 


1.10 


4.73 




"8 


0.0583 


1.39 


0.0108 


1.27 


S.4 


' 85.1 


77.8 


1.09 


P 


1.78 


1.94 


0.49 



[0136] 9-16 Rtf it*S<0*] 7-16 

*160U~8, 'VT^-T hfe^l~4S.D:jtfe^Jl~6 

t# e nfc»tHH»* * ffl ^>t»b*w ©&;K©jgffi t 

H« bT^BttTli b fc. 

[0 13 7] C©WfOis«jfi*fr&tf»6nft:#att 
T%B©lg#tt^« 1 1 izm*. 

[0 13 8] 



30 















tm 


fm 




Kb 
























(-) 


(cP) 




(%) 


(nm) 


(tttttt) 




3G58W1 


5X) 


640 


0.35 


211 


62 


135 


"io 


"2 


5X1 


712 


035 


219 


5.8 


132 


"ii 


'3 


6X1 


512 


0.36 


206 


6X> 


138 


"12 


#4 


5Xi 


896 


034 


198 


63 


131 


"13 


"5 


5.0 


589 


0.35 


213 


6.0 


136 


" 14 


*6 


SXt 


563 


0.35 


223 


SS 


132 


* IS 


#7 


SXi 


410 


0.35 


209 


5.7 


138 


"16 


<f 8 


5X1 


793 


0.36 


206 


61 


132 


JfcKIW7 




5X1 


21.760 


0.41 


84 


48.2 


87 


"8 


*2 


5Xi 


19,200 


038 


76 


58.3 


81 


f/ 9 


»3 


5Xt 


20,300 


0.37 


S3 


89.0 


73 


" 10 


"4 


5Xi 


20,810 


0.37 


75 


41.6 


76 


" 11 


JfcUMWi 


5Xi 


717 


036 


153 


21.6 


108 


"12 


*2 


5Xt 


614 


035 


158 


18.9 


113 


I* 13 


"3 


5X» 


563 


035 


168 


16.8 


119 


"14 


"4 


5X> 


14.410 


0.37 


102 


32.1 


9D 


" IS 


»5 


5.0 


307 


034 


173 


36.2 


81 


" 16 


*6 


5.0 


640 


035 


186 


9/) 


123 



[0 13 9] IftSfa'-e 

[0140] ffiSttS^ a ~ e ©fgl#tt£* 1 2 

[0 14 1] 

[112] 



( 13 ) 
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23 



24 











a a 






fttrH- 


QESftf 










(Mm) 


(tin} 


(-) 


(-) 


(Oc) 








0.121 


0.0177 


7.2 


1.39 


1.91S 


135.6 






0.1 OS 


0.0148 


7.1 


1.36 


1.680 


128.3 




CTWe=l J5molH,NVF fl=2 .8mol«) 


0.0320 


0.0090 


(M 

3.56 


1.40 


2.68T 


50 a 






0.1E1 


0.0221 


6.3 


1.44 


913 


81.3 




(Co^jfc^l**) 


0.211 


0.0285 


7.4 


1.36 


846 


78.9 



[o 142] mmm 1 7 ~ 2 4 jtts^j 1 7 ~ 2 6 



10 [0 14 3] ^OP*©^»8ja*fl=R^»Snfc«»E 
SftKttOlgtttt&S 1 3 KiRT. 
[0 14 4] 
C* 1 3 ] 





















Br/Bm 




Ra 












<omm 


















(-) 


(Mm) 


<Oe) 


(-) 


(%) 


(nro) 
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